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ETHYL  TANNATE. 

Ilv  H.  J.  Mannin., 
Hii-iiv.d  Jiim-.  I'Jlii. 

Of  tlif  naturally  ('fciirriiit,'  tannins  KuHi't'iimi^"  aikl,  " 
nuts  and  many  Dtlier  snurtcs,  is  the  most  inipdrtant 
Strecker'  claims  that  gallotannic  acicl  is  a  glucositk  "■. 
yielded  gallic  acid  and  glucose  on   hydrolysis.     Scliiff' 

'  Ann.,  go,  340. 
•  Ibid.,  170,  49. 
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i>ki;amv  and  itiiii.iM;iCAi., 


nM'w  iki'itl  frmii  kuW'w  acid  liy  tncuns  nf  |ll|o^|)llorllH  nxyrhlnrkk'  utiil  iluiiiisi 
tliiit  iliKiillii'  ucUl  unil  K'llloiitiiiiii'  aciil  iu«-  isiniciN.  If  llii'<  wcrvsMi,  (jallo- 
taniiii-  aoid  umilil  lia\i'  a  fnriniila  C,,ll,  *\  ami  nit  liMlii>|ysi>  \vi>iil<l  >  i*'li| 
III!  k)ik'<isc.  On  itctoiilll  of  llu'  ililVu'iilty  ill  |iiiiir>iit>;  (lir  taiiiiili,  ilt- 
tcriiiinatiiin-  nf  its  t'<iiii|»>Kiti<iii  \ary  v\i(li  ililTtitiil  (Apt  tiiiit  iiit  in  I 
lia\f  |)ri'|iati'il  a  irystalliiif  I'sliT  ami  lliimiuli  il  luui'  nlit.iiiii'il  sali^• 
fai'iory  aiialy>o>  Ki^>i>K  dn'  o>ni|><>-<ili>>ii  oi'  : :illi>(;iiiiiii'  ucid  and  mnsid- 
i'rat>U'  infiirination  alMnit  il. 

Deicription  of  the  Gallotannic  Acid  U«ed. 

'I'lK'  nialt'lial  iiM-d  in  iIum'  ('\|>rriiMi'nt>  wa-<  nlMaiiuil  iIik'H^Ii  l.snian 
Urns.,  Tiiiiintii,  (rum  (lie  ('•irnian  liriii  ot'  Stlii'iin'.;,  and  canic  in  tiii'  futni 
nf  li^lit  >vliiti>li  lirnwn  llatvo,  I'xliattcd  tvitli  iliiir  in  a  yn\hlrt,  all 
di^snlsl'd,  li'usinx  a  slight  lirnun  Nlnin  I'n  the  vlii'll.  vnliii  l<  in  Imiliii^ 
watiT.  It  was  |iiirilit'il  l>y  tlii'  nu-lliiKl  diMiilH'<l  iiy  Widdrn  "  ii«i  uranis 
nf  tin-  cnnniKttial  (annin  «i'ir  <li-snl\«d  in  .'S"  i;rattis  of  anixi  atinlinl 
(wliifli  must  (nn(ain  a  lilllc  walii)  and  <i.>  kmiiis  if  rllur  uiii'  addid, 
nil  pitvipitalf  apiicurid.  'I'iu'  lanniti  uas  iliiii  lliiown  dnwu  liy  i;.i'iiiinf, 
fdti'ti'd  and  dried  in  a  \acntini  dcsicralur  dwi  sid|iliuiu'  aiid.  >u  puri- 
lli'il,  it  fnriUJ'd  ;»  \\!iiii-.li,  rather  lua\y  pmvdiT. 

Till'  iriiili'  sanipli'  nf  tannin  iimlaini'd  a  Iraic  nf  yallif  aiid  di'lcilid 
by  till'  pntassitnn  lyanidi-  iiii'tlind,  llir  imrilU'd  pridml  was  fnc  frnni 
this  if  I'M'i'ss  nf  nasnlini-  wen-  nnl  addiil  (iiiriii;;  piirilicaliini,  and  in  i'\cry 
tfs|H'cl,  exiTpt  snlnliilitv,  l)i'ha\ed  liko  Kalliilannic  ai'id  an  di";i'rilnc|  in 
Alli-irs  "Cnnuni'ri'ial  (irnanii-  Analvsis."' 

Il)ili(il\\iy.~  A  diliUi'  a«|iitiins  snlntinn,  after  Itniliii;,'  fnr  half  an  hnnr, 
reduii-d  I'Vhliiiji's  snlntinn  ();liien-o)  and  ,i;a\c  a  di-liiu't  red  with  pnlas- 
siuni  t\anide  (Vnini^;'s  test  fnr  ;;allie  aiidi,  the  same  result  is  nlituined 
l:y  loiiliu;;  fnr  a  mnmeiit  with  dilute  liydmehlnrie  aiid.  After  Inn;,'  boil- 
ing with  eak'iiim  earbnnate  whili'  a  eurrent  nf  air  passed  ihrniiuli  the 
snliilinu.  the  blue  enlnralinil  ehan;,'iu^'  tn  red  with  ai'ids  (wliieh  is  ehurae- 
terislie  nf  ^'ullie  aiid)  was  nbsirsed. 

H,lhi.i,'i  :,illi  A',  /:■,  »/v.  .1)1.  lui  111 /(/  in  5  per  eent  alenhnlie  snlntinn, 
waiuied  with  it--  nwn  vnlmne  nf  a  m  |>er  eent.  snlntinn  nf  the  tainiin, 
snlidilied  in  an  insoluble  jelly,  which  mi  staiidiiii;  in  liu'  air  dried  up  tn 
a  .i;airul  inlnred  ma^s.  Aiiniiciiiiiiii  iii(<l\lulit,  and  f^ntii^yitnit  ji  nn  )a>tiil(  , 
reiMi^li  enlnratinils;  Intii  toitir,  white  ])reiipitate  (|iiickly  tnriiin,;,'  blue; 
/. /I'l  ill!  I  ill,  bliie-blaik  precipitate,  soluble  in  muih  water;  Uiiil  iin- 
f.ilr  I')  lull  ill ,  white  piicipitale  in  not  too  diluli-  soliilions,  w/.  it  tiilrilf, 
siKti  luitior  nn  wariiiiiii;;  n'f^f'ir  \itlf>liah,  yreetiish  blue  ;;elatinnus  jire- 
eipitate  turning  bl:.\ek  on  wanning;  ^oliiK^iuiii  pi  iiiuiiii^dudli-  in  alkaline 

'  '■"  .  3'i.^>''7  (1»')H). 
»  S    NiMinK,  I  li,m.  \,-u  •,  48,  ,ti. 
\iil    111,  I'urt  I,  |>!>Ki's  ,t5-_^H  (OKK)). 
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liiiivi.  1  \ss  \ri;  1(1  ^ 

Miltitiiiii,  rill  I  III  i\v  II  |irt'i'i|til!iii',  il  v'l-  nj;  mi  iMi'tntii;;  In  a  ycllitw- 
litiiHM  M'lltliiill  wliirll   lH'Oi>tlu<<  'Al.      tl'i:   il>  nil     ililiili'   wi///<n>ii    ih  ij 

iiml  ililtiic  liMli.'ilili'tii  III  III,  iiiid  i.Tiif.  it  I.I  I  Mtliii.uiiN  (iiiiii  |>ii'- 
ripituli't  ill  iiiiHlirati'ly  cuiu't'iitriittil  ^utlltinll^  ■  i  llu  i.iiiiiin,  vsliirli  ilis- 
Milvv  .1^:1111  on  aililiiiK  water. 

.Si'liihilily.  My  |ii('|i.irutii<n  w.ts  miUiIiU-  in  wnUi,  ylyniul,  ftli\l  adtalc, 
ami  ari'iHiii',  sli;;lii|y  si.tiiliU'  iti  ;iiiliyiliiiii^  :tiii\l  :iliuhi>|,  illiit  m  tllivl 
ali'iilinl.  \('iy  ^li;4litly  -mIiiIiU'  ill  (';itlH>ti  iliMilpliiili'.  Ih'Ii/iiu'  ami  u.im.Imic 
it  is  i|iiiti'  ill  !('  in  ilitmi  furni  (llir  (^allntannii-  aiiii  anil  (lili>ii>i'iiiin 
were  shaker  .iir  anil   lilteietl,   lint    llu-   liltiale  nave   iin  I'uli.i  iiinii 

whales  er  wi      >      u-  iliiuriilci. 

Allen'  say>  iliat  v;'il'"''iimi>'  ""i'l  is  snliihii  in  ^i\  pails  ni  inlil  water, 
my  |ireparalinti  was  niiuli  iimre  snlnhle  In  an  e\|H'iiiiii'nl  ill  wliitli 
tile  tiitinill  and  water  weie  ^li,ikeii  lii;;ither  in  a  llu  iiiii. slat  al  u  ',  inan\ 
Mii'i.essi\i'  |iMrtii'ns  nf  lanniii  k<pl  iliss.iKin;;  nniil  llu  li(|ttii|  w;.  ..  .i.itk 
sirup,  anil  fiiilher  adililimi  i>f  the  soliil  liallnl  l<>;;t'llK'r  ami  ilissnKei] 
Willi  «\liiine  sliiwiu'ss  In  the  cml  llie  pi  ilVillv  clear  htuwnish  sirup 
eiinlaiiu'il  le^>  than  mie  anil  a  hill  -lanis  "I  waiii  In  mte  nl  laiinin.  At 
.^j'  the  saturaled  ^irllp  was  slill  tlm  ker,  .mil  eiiiitailicd  iiinie  than  Ivvn 
grams  nf  t.miiin  tn  niie  nl"  water. 

The  Miliiliilil\  i.f  famiili  in  illier,  uiivl  .iKuIimI,  ami  elhvl  aeelale, 
is  i;really  iiUH.isei!  hy  the  ailililiim  nl  a  liaie  nf  water,  as  shnwii  liy  Ihe 
followiiij;  (lata. 

(liif  Kr.iin  ■  I  |l|«»..Ur,l  .11  ,  , 

Klliyl  lurluii'  (K  ililliaiuii)  <>    •    >;    Iriiuiiii 

Willi  s  I'lT  nut.  waliT  liy  vnlilini'  ■'   .S     " 

.\;iiyl  iiIiiiImi!  tioniial  (Kulilliaiiiu)  oi     "       " 

"  "         «itll  S  |Kr  ri'Ilt,  «LIHT  'iV  VnllllllC  ....         o   H(   ■         ■' 

The  snliihilily  nf  inannnse,  kI'H"^*-'.  Ki'luelnse,  laiie  Mi;;ar  and  nf  the 
;;lninsides,  s,ipniiiti,  s.ilii  in,  and  ainyudaliii  in  .iiii\l  alinlinl,  aeelmie, 
and  ill  ethyl  aeelale,  is  alsn  nnuh  ituteasid  hy  itie  aililih..n  of  a  Iraee 
nf  water  lint  imt  so  inaikedly  as  in  the  ease  nf  tannin.  The  snlnliililv 
nf  the  alkalnids,  stiyilmine  and  Inueine,  in  «'thyl  aielate  mil  in  aitlniir. 
nil  the  nllier  hand,  is  iinl  markedly  iiureased  by  the  ailc     inn  nf  waUr. 

In  these  snluliilily  lielemiiiialiniis  the  iiiellmd  nf  ana.  i  fni  L;alln- 
tannie  arid  was  lliat  deserihed  hy  I',  lean,'  iiunUinj;  tiliatmn  with  in<liiie 
in  alkaline  snlntinn. 

Analysis  of  Gallotannic  Acid. 

To  insure  pel  feel  dryness  the  tannin  u.is  heated  in  a  Iml  air  halh  :il 
I  lo  "  for  Iwn  hiiiirs 

(ii)  The  elementary  analysis  >;a\      the  fnllnvviiiR  results: 

'  ('iiinviirri,il  I  >ij,iiiii     \>m/i  <;■.   \ti\      •!  ,  \'iil.  Ill,  I'iirt  I,  |iai;i'  (( 
'  (III  »/    I'riih  ,  iqoo,  I,   !  1117. 
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OROANIC   AND    UIOUOOICAI,. 


Found: 


C,  5J-35;H,  3.40. 

C,  52.4,  52-25  ;H,  3.45,  3.49. 


(6)  To  estimate  the  glucose  in  taniiin,  the  following  procedure  was 
adopted:  0.2  to  0.5  gram  of  the  tannin  was  boiled  with  200  cc.  water 
and  25  cc.  of  10  per  cent,  hydrochloric  acid  for  an  hour.  As  gallic  acid 
has  a  marked  reducing  action  on  Fehling's  sr)luti()n,  it  was  removed  by 
extraction  with  ether,  and  as  glucose  itself  is  somewhat  soluble  in  water- 
saturated  ether,  the  extraction  was  carried  on  (jiiantitatively  and  a  cor- 
rection applied  as  follows: 

From  0.1  to  0.25  gram  glucose  was  mixed  with  0.5  to  1.2  grams  ethyl 
gallate  and  the  mixture  dissolved  in  2(xj  cc.  water  and  25  cc.  of  10  per 
cent,  hydrochloric  acid.  Afte  •  boiling  the  solution  for  an  hour,  it  was 
made  up  to  ux)  cc.  and  extracted  six  times  by  shaking  up  for  ten  min- 
utes each  time  with  50  cc.  of  ether.  After  the  sixth  extraction,  all  the 
tjallic  arid  formed  by  the  hydrf)lysis  of  the  ether  except  a  slight  trace 
had  been  removed.  The  following  percentages  of  the  original  glucose 
were  foimd  by  analysis  in  the  aqueous  layer: 

Glucose  78.9  79.0  78.8  78.6  |)cr  cent. 

Hence  the  boiled  solution  of  tannin  was  extracted  six  times  with  ether, 
the  free  hydrochloric  acid  neutralized  with  sodium  carbonate,  the  glu- 
cose estimated  and  the  results  multiplied  by  i(X)/79. 

The  analysis  gave  glucose:  190,  18.79  [Xjr  cent.  Calculated  on  llic  assumption 
that  one  formula  weiRht  of  the  tannin  on  hydrolysis  V}ves  one  formula  wtiglit  of  rIu- 
cose:  19. 1  per  cent. 

(c)  Formula  weight  determinations  from  the  boiling  point  of  solutions: 

Water  as  solvent 813  84,^  922  1025  1500 

.Vcetone  as  sfilvent 1(172  2023  1500  14^0  .... 

Water  as  solvrnt  (front  freezing  iMMnt) 1957  1942  1769  1956  1972 

Calculated  for  C4,Hj,Oj„:  940 

Preparation  of  the  Ethyl  Ester  of  Gallotannic  Acid. 

50  grams  of  the  tannin  were  dissolved  in  250  cc.  of  Kahlbaum's  91;. 8 
per  cent,  ethyl  alcohol.  After  introduciii.;  the  light  l)rown  solution  into 
a  5(Xi  cc.  llat-bottomcd  (lask,  hydrogen  chloride  gas,  dried  by  passing; 
through  18  inches  of  pumice  stone  moistened  with  sulphtiric  acid,  was 
bubbled  through  for  at  least  two  and  a  half  hours.  During  the  opera- 
tion the  temperature  of  the  liquid  rose  to  abotit  60°.  Hy  cooling  the 
solution  during  the  passage  of  the  gas  through  it,  the  yield  was  dimin- 
ished, while  applying  heat  to  the  llask  did  not  noticeably  increase  the 
amount  of  the  ester  formed. 

The  dark  brown  sirup  left  after  the  passage  of  the  hydrogen  chl  iride 
'4.4S  was  evaporated  in  a  large  porcelain  evaporating  dish  until  (|iiiie 
thick,  and  Kahlbaum's  lime-free  barium  carbonate  add-d  in  csi-css.  Tlic 
sticky  'nass  was  extracted  three  titncs  with  anhydrous  ether,  the  result- 


ETIIYI,  TANNATK. 


i3«; 


ing  greenish  brown  ethereal  U(|uid  allowed  t(»  evaporate,  and  the  residue 
heated  for  some  hours  in  a  water  bath.  A  dark  greenish  brown  powiicr 
remained. 

The  crude  ethyl  tannate  so  obtained  was  purified  l)y  extraction  with 
chloroform  in  a  Soxhlet  for  two  days.  This  leaves  behind  the  coloring 
matter  and  unaltered  tannin  hut  dissolves  any  ethyl  ga  lute  as  well  as 
the  ethyl  tannate;  hence  the  neccssit)-  of  using  tannin  as  free  as  possilile 
from  gallic  acid.  During  the  extraction  the  ethyl  tannate  separated 
out  of  the  chloroform  in  the  form  of  pale  yellow  splierical  nodules  of 
about  2  nun.  in  diameter.  The  yield  was  about  40  per  cent,  of  the  tannin 
used. 

In  the  hope  of  obtaining  a  better  yield,  50  ci\  of  benzene'  were  added 
to  the  dark  brown  soluticm  tiirough  which  the  liydrochloric  mid  j;as 
had  been  passed,  the  whole  well  shaken  and  tlie  benzene  distilled  o(T. 
After  three  successive  treatments  with  benzene,  the  li(|uid  left  in  the 
distilling  llask  was  eva])oatcd  and  treated  with  barimii  carbonate  and 
ether  as  before.  This  method  gave  no  better  yield  and  was  therefore 
not  used  again. 

Description  of  the  Ethyl  Tannate. 

On  sijlitting  open  these  nodules,  they  were  seen  to  consist  of  a  mass 
of  light  yellow  shining  crystals  radiating  from  a  conimim  center.  Their 
melting  point  was  157°  (ethyl  gallate  melt's  at  141  °).-  They  were  readily 
soluble  in  ether,  alcohol  and  water;  .slightly  soluble  in  chloroform;  in- 
soluble in  gasoline  and  in  carlxm  bisul|)hide.  Their  aqueous  .'-olutiou 
resembled  a  solution  of  tannin  in  its  reactions  with  aiunionimn  luolyb- 
date,  lead  nitrate  or  acetate,  siUer  nitrate,  copper  sulphate,  an<l  potassium 
permanganate.  With  potassium  cyanide  the  aipieous  solution  of  elliyl 
tannate  always  gave  a  slight  red  color  indicating  the  presence  of  trrices 
of  gallic  acid  or  its  ester. 

Analysis  of  the  Nodules. 

(1/)  Elcmcniiiry  Aiuilysif.  The  substance  was  mixed  with  :i  liltic 
carefully  dried  red  lead  and  ignited  in  a  i)orcclain  lioat. 

The  analysis  save:  C,  5^  3         S-'  4         5=  .^.S:         11,5  =,S         5   n         5-5 

Calculated  for  CjiItj^Oj  :  5.!  30  5  .v> 

(I'l)  /.o.f.f  0/  II'i(/<7-  on  III. iting.-' To  estimate  tlie  iierceutagc  of  water, 
the  nodules  were  heated  in  an  air  bath  to  125-1,^5°  for  two  hours.  On 
first  heating  they  became  rather  slick}',  but  did  not  melt  completch', 
and  on  continued  heating  became  drier  again  but  showed  a  tendency 
to  turn  brown  and  to  sublime.  Hence  care  had  to  be  taken  not  to  allow 
the  temperature  to  rise  over  135°. 

The  analy.sis  jjavc:  76,  7..S.  y.S  walir;  caUiilaicd  for  ^^,11./),,  5II/):  7/111  |i(r  niil. 

'  f.  Chrm.  S.V.,  88,  85.'  {o)"0. 
'  IClli,  Kcr.,  II,  1882. 
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(i)  Ellwxyl  I'itirmiihitu'H.  The  nictliod  used  was  that  of  Zeisel  as 
described  in  Meyer  and  Tingle's  "ICstiniation  of  itrgaiiic  KadicUs," 
pp.  34-48.  In  some  of  my  determinations  the  precipitate  of  silver  iodide 
was  brownish  instead  of  yellow.  The  results  with  these  colored  jire- 
cipitatcs  varied  widely,  being  too  lar^e,  and  hence  were  rejected.  It 
was  found  afterward,  however,  that  if  the  brown  silver  iodide  jirecipi- 
tatcs  in  these  high  results  were  boiled  for  Unc  minutes  wiih  mo  cc.  of 
15  ])cr  cent,  nitric  acid,  filtered  and  weighed,  the  precipitates  regained 
their  normal  ci)lf)r  and  the  new  results  agreed  with  those  not  rejected.  This 
treatment  witli  nitric  acid  does  not  perceptibly  affect  the  pure  silver  iodide. 
OCjH,  fmiml:  10.24,  l<).,^-',  lO  .V;,  ly-.SS,  n;  5,S  pir  cent  ;  caUulatc<l  fi>r  C,,!!,, 
(Jj,(OC,II0.,.,sHjU':   19-23  I'cr  cent. 

((il  Ihdrnlysis  0/  tin  I'.shr  and  Estimation  0/  the  (,hicosc.~-  2  grams 
of  the  ester  were  boiled  with  100  cc.  water  for  two  hours  with  a  return 
condenser  and  then  25  I'c  distilled  off.  This  distillate  gave  no  trace 
of  alcohol  when  tested  l)y  tlie  iodoform  method.'  If,  however,  previous 
to  the  (listillati(in,  10  cc.  of  dilute  hydrochloric  acid  or  of  dilute  cai;>tic 
j)otash  were  added  to  the  distilling  llask,  the  distillate  then  gave,  espe- 
cially in  the  latter  case,  a  distinct  deiiosit  of  iodoform. 

The  freshly  prepared  solution  of  ethyl  tannate  reduced  h'chling's  solu- 
tion slightly;  but  tiie  solution  which  had  been  boiled  with  acid  or  with 
caustic  |)otash  reduced  I'ehling's  solution  readily  and  gave  a  marked 
])otassinm  cyanide  test  for  gallic  acid.  The  products  of  the  hydrolysis 
are  therefore  ethyl  alcohol,  glucose,  and  gallic  acid. 

The  glucose  was  estimated  !)y  the  same  method  as  was  used  for  the 
estimation  of  gluco.sc  m  the  gallotaimic  acid  and  the  s.'uie  correction 
was  applied. 

TI1C  analysis  Rave:  15. ,17,  I5-4-,  i.i  Si,  151,!  I'cr  cent  hI'iosc.  CiiUiilatcil  <m 
tlic  assiiinption  tliat  une  foniiiila  wi'it;lu  'C.,,U„,0,, '  of  tin.' cslrr  011  Myilrolysis  f;ives 
one  foriiiiila  \vci};lit  of  ;;Iucom':  is-.^S  per  cent. 

((')  l'.<.tim<iti<in  oj  till  (idllir  Ami.-  0.2  to  o..^  gram  of  the  elliyl  tannate 
was  hydrolvzed  by  boiling  with  dilulc  hydrochloric  acid  as  in  the  estima- 
tion of  the  glucose.  Tlie  boiled  solution  was  the  diluted  to  JS"  cc. 
and  the  gallic  acid  estimated  by  the  iodine  titration  method  of  Jean.- 
Ctullic  acid  found:  T-'-.s''.  7-'.f''i.  7  vS.  Calciihi'c'i  on  lite  assiiniplinji  ilial  one 
forniiila  \vci);lil  (0,11,^1  >.,,  1  of  the  esler  on  liyilrolysis  ,i;ives  live  formula  uei;,'lil^  of  i;allic 
aciil:  7-'.f'4  per  eeiU 

(j)    l-'i'nini!n  li'iit^lil   Dili'nuiihiliciis    'jimi   ll<i!i)V^   l\>nil  n;    Sn'iiliiHiu- - 
.Acetone  as  solvent:   255,  .'So,  :^-. 
Ivllivl  acetate  as  sohent:  .;6j,  .'75,  v>o. 
CMorofonn  as  solvent:   ifv^S.  i'^"'.  1 'oo,  ii'v- 
Water  as  soUt'Ut  (from  free/in;.;  pitiut):   .^oi,  V'O. 
(.'alcnlated  for  t'|H, ,(),,:    1170 

'   /,   •Ithtl .   (  hi  lit   ,  Q,    pi-'. 

-  C'liim.  Cnili.,  iqoo,  I.  1107. 
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Coniparinj;  tlitsi'  re-iults,  it  is  stfii  tliat  tlioso  ^iviii  In-  the-  dildrdforni 
siiluti'iii  are  sesfial  times  ;;riati'r  tliaii  tli^sc  j;i\cii  hy  tla.  dtlii-r  ^olutiims. 
Tlic  lower  miiiil)ers  iiii.i,'lit  lie  explained  \>y  assiiiniii;;  that  in  all  the  sol- 
vents but  eliloroforin  there  is  a  dissociation  into  anhydrous  ester  and 
water.  To  test  this,  0.5  to  1,0  ;,'rani  of  the  ester  wa->  dissohed  in  50  ee. 
acetone  and  the  solution  dehydrated  caiefully  hy  introducinL;  10  grains 
anhydrous  caUiuiu  ohloride.  After  filtering;  and  washin.^  the  calcium 
ihloride  carefully  with  acetone,  the  filtrate  was  diluted  up  to  loo  cc. 
and  its  lioiliujr  jioint  determined,  ^ivin;;  the  following  results: 
I""iriiiula  wuiKlit  found.  ii5",  i>'S<>  Ciilciihiltil  fur  C,,H, ,(>..„:  loSo. 
Moreover,  (m  evaporatiui;  this  solution  to  dryness,  an  amorphous,  dark 
l)rown,  sticky  mass  was  left,  instead  of  the  crystalline  substance  before 
obtained. 

A  Higher  Hydrate  of  the  Ester  of  Gallotannic  Acid. 

On  the  e\aporation  of  solutions  of  ethyl  taunale  in  ether,  chloroform, 
alcohol,  acetone,  and  ethyl  acetate,  only  minute  crystals  were  obtained. 
To  -el  lar^e  crystals,  .1  cold  (15")  saturated  aijueous  solution  of  ellivl 
tannate,  obtained  wiihout  heat,  was  allowed  to  e\aporate  in  a  roinul- 
bottomcd  e\ai)oratini;  dish  by  beint,'  placed  in  the  sunlight.  Ivven  at 
that  temperature  a  partial  decomposition  of  the  ester  into  ethyl  <;,allate 
and  .glucose  took  place.  The  ethyl  xallale,  bciu.n  less  soluble,  crystal- 
lized out  first  as  a  top  rini;  of  i)ale  yellow,  steep  rhombic  crystals  around 
the  side,  of  the  e\ aporatint;  dish.  At  the  bottom  of  the  vessel,  on  al- 
most coni])lete  eva[)oration,  were  found  large,  light  brown  crystals,  many 
between  one  and  two  centimeters  in  length,  with  a  sticky  lluid  contain- 
ing the  glucose. 

An  acpteous  solution  of  these  crystals  behaved  like  a  solution  of  the 
lower  hydrate  of  ethyl  tannate.  They  melted  at  i,p-'  and  ellloresced 
readily  over  sulphiuic  acid  and  slowly  in  the  air.  They  lost  their  water 
of  crystallization  on  being  heated  al  125-1,^5°  like  the  lower  hydrate. 
.Viialysis  (jave:  -'0.5,  .'0.7,  21.0  per  cent,  water.  Calculated  fur  C  ,H  ,1 '...ijH/J: 
;o  per  cent. 

Synthesis  of  Ethyl  Tannate  from  Ethyl  Gallate  and  Glucose. 

20  grams  ethyl  gallate  prepared  according  to  .SchilT's  method-  were 
ground  u])  with  ^'  grr  :s  glucose  and  mixed  to  a  thin  paste  with  phos- 
phorus oxychlorui.  .\lter  healing  this  jnisle  in  a  water  bath  for  two 
hours,  during  which  time  great  (|iuinlitics  of  hydrochlnric  acid  were  given 
off,  a  dark  sticky  mass  remained.  This  was  further  dried  bv  healing 
at  120°  for  a  c<iuple  of  hours,  extracted  with  anhydrous  ether,  the  ether 
solution  evaporated,  and  the  residue  again  extracted  with  chloroform 
in  a  Soxhlet  for  twenty-four  hoins.     .Vt  the  e:id  of  that  period  a  light 

'  Hydrated  ctl;yl  i;:dlate  melts  at  90°. 

'  ScliilT.  .1)111.  Clii-m.    163,  21;;  170,  72. 
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colored  mass  had  settled  out  of  the  chloroform.  15y  the  fractional  crys- 
tallization of  its  a<|iieous  solution  as  previously  described,  the  higher 
hydrate  of  the  ethyl  ester  of  gallotannic  acid  was  obtained.  Tliis  gave 
all  the  reagent  tests  for  tannin,  for  glucose,  and  ethoxyl  groups.  It 
melted  at  13-'°.  The  ina.xinium  yield  I  obtained  was  only  about  5% 
of  the  theoretical. 

Summary. 

1.  Two  crystalline  derivatives  of  tannin  have  been  obtained.  They 
are  ethyl  esters  of  gallotannic  acid  differing  in  the  amount  of  water  of 
crystallization.  The  previous  analyses  of  gallotannic  acid  varied  be- 
cause crystalline  derivatives  were  not  known  and  therefore  pure  ma- 
terial was  very  diflicult  to  obtain. 

2.  These  esters  were  synthesized  from  alcohol  and  gallotannic  acid 
and  one  of  them  was  also  synthesized  from  ethyl  gallate  and  glucose. 

3.  \'arious  analyses  show  that  the  formulas  for  these  esters  are 
C„ll,,()„(OC.,II,),. 511,0  and  C„IIj;().,,((JC.,IL,)5.i5ll2(),  and  that  they 
arc  glucosidcs  of  gallic  acid  in  which  one  fornuila  weight  of  glucose  and 
five  formula  weights  of  gallic  acid  are  rcprescntcti  in  one  formula  weight 
of  the  ester.     This  gives  the  formula  Cj,!!.,/),,,  for  galli^tannic  acil. 

4.  Dissociation  of  the  hydrated  ester  into  water  and  anhydrous  ester 
would  account  for  the  low  formula-weight  determinations  in  acetone,  etc. 

This  work  was  done  imder  the  direction  of  Professor  \V.  Lash  Miller. 

Vnivi;ksitv  it    Tukontu. 
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